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mmmMi'&mfr'hmmLxMi&zii. m^m^xmrn-t^ 2 ^^mm^mmt . 
mmmmizm-t rzwmm t . 
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^<r>m=f-\z mfe • mm t . fj^tf*g^m*4 a tciEmff^/jnx. *gpm*4 b tc^m 
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. ffllg^ 2 tcfcv^T ti. i#2 a cD9\~n (tiM) <om^frWu (Y^l^tc) . |*| 1 ij (i£PJ) 
gg** ( Y^f»Itc) «S/Jn L. ISJg|52 tiMJtcfoHI-Tjfi^ 7 tt§. WgP3 tcfev^T tiHf^ 
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) t|(2a> 3a) W ffl PS li ?B 5* tf> T Jlfi SB fc* «b 0 . 2mmW^iWT1i, ±.sCL 
t i 7 ic 0 . 0 2mmi^0. 0 3 m m ^ t T ^ lc [Sj T K fe* o T S 3 tc ff 3 <?> 
ffifflUtt, i«i2d, 3 d i: fflfflmffi 3 <^gg» (ffllgB 2 . 3 </> _hffi tc ti * ft L ZigB^^ 
1% < o ) ^[5]titc0. 0 2mmi^0. 0 3 mm^ t T^Jtc fSjttT ftifito tcitTjni- 5 . 3 
titcj;^. IiJfflmS^ftmtI<7>mtIP^SiWI^-mtc^ft§^tc^77n-t§^*^iJ (#Jx.ti-EI 
8 tc^-tfgt^ 10 0) \zitm t T . S«raKBt^¥±9M**^^ t . ^* «fc 0 ^HtiF^<7> 
m^^lt<7)¥±3M^ii^i-§ „ itftc. mm (2.3) ^«7Ctcfiv^B^tcfctt 

C I f6tf>ja^*fcfc'b-*-. 
[ 0 0 3 1 ] 

7K H B H |gi^T V^j±mj)g©jT^Vfffi0g&ti EI 4 tc^f 4 « T « 0 g§ it L . C 

ix r. coTi^ns. c 1 « ra-fiti . f mm mT<r># 

mm)!k%c t-tfiit. 

CI = 1/ (C1 «2jrf «Q) ••••(!) 

H-t-Sm^^-i^tia < %&tzdb. mtiStt&M. 7<§ ft^J§«C 1 ^)tJiJ§iC 0 tc 

C 1 /C 0 **ii^n-ts (M^J#MC 0 tc it *B fr^tM L 4 < T^m^^ 
ifttlS. )o SfclJC 0/C 1 ^'S^t^. ZtDfzdb. C 0 ^B§ — ^ t -ffilZC 1 ^±i^jD 
t*. f LT, ft^J#«C 1 ^it^jni-titf. (1) i^iDC I fft*»M^-tSo 
[ 0 0 3 2 ] 

1 <^iff m<7>i&<7) 1 o t u . ffligBtc^tt h ntzMn ^mmvuzm® l t . isiij 

T<^Q«**^*<^aiM-g<7)tfiiftT «k 9 2 tf«lJii--5o EI3tiEll ( b ) <r> C tc vft o 

USB2 c?)ftgB2 a <o Hf ffi ^ i" El T- £> & o ^ s ft gB 2 a ti >y ^ > r T'ff^^ $ ti . ft^ 



^0.2 mm^EESft^ ^ ft *S ft lc §r iX iB 4@ i$ 7 > "t £ . 3 tl tc ft o T $ tf> m 3 t - tile 
ftlc-M^L. EI 9 ic^ LfctE#ffl<?> j: ^ IcS^^^-f S c t ft < . $SLt^*7 7^<7)!5: 
v^tti: ft*. £oT. M<^#U \ha<7>^ ^ V *fr&^<7>MU 2 . 3lcfcv*T^*< 
4 0 . i£^<^ffiP^KPJ'l± (stiffness) <t>^**^*J: 0 t^ft < ^ *) . tZ&nBi)* 

f lt, ztL\z& *) . ( l) ^ J; *) c I t fz h f c t t ft 

[ 0 0 3 3 ] 

^mmm 1 ^T-^-f^t xi^sgiiT (in 1 c^Lfctsta^fcu i . ) ^mtuftt 

[ 0 0 3 4 ] 

[ft 1 ( a ) ] 



No. 


CI 


CO 


Q 


C1 


L 


C0/C1 




(kQ) 


(pF) 




(f F) 


(H) 




1 -1 


52.3 


1.00 


29866 


3.16 


7722 


316 


1 -2 


58.3 


0.96 


26788 


3.16 


7713 


304 


1 -3 


58.3 


0.97 


26597 


3.19 


7681 


304 


1 -4 


52.9 


0.97 


29356 


3.18 


7661 


305 




55.5 


0.98 


28152 


3.17 


7694 


307 




3.3 


0.02 


1629 


0.01 


25 


6 



[ 0 0 3 5 ] 
[ft 1 ( b ) ] 



No. 


CI 


CO 


Q 


CI 


L 


C0/C1 




(kQ) 


(pF) 




(f F) 


(H) 




2-1 


49.3 


0.99 


30100 


3.36 


7388 


295 


2-2 


51.6 


0.99 


28694 


3.37 


7379 


294 


2-3 


48.7 


1.00 


30168 


3.39 


7319 


295 


2—4 


51.1 


1.00 


29045 


3.37 


7414 


297 


2-5 


47.8 


1.00 


30862 


3.38 


7357 


296 




49.7 


1.00 


29774 


3.37 


7371 


295 


mmmm 


1.6 


0.02 


886 


0.01 


36 


1 



[ 0 0 3 6 ] 



TKSlKlft^ icttKLT . Qft(¥mt) fc*2 8 1 5 2 fc- <b 2 9 7 7 4 ^ i: l§ 6 % l«J _h L . 

=> V*l$ 1 6 2 9 fc*<b 8 8 6 Ltul,. -f- - ^ - if <r> #■ tK H UW\=f <n M □ tt 

7 > ^i^^LTlRnTv^fcftfc^i^tlS, )^lcii.^JgMC 1 (¥±5/ft) t ^ - - 
i^^^X^TKHIgt^^Jt 3 . 17fFfc>«b3. 3 7 f F -\ t l§ 6 % Jg/jn L T us 8 
c<7>fliiif -?tcS£Bfl L/cffl *) T-£>So &±<?>*g*s t— — ?8<?>1I xm^^aMWll^coM 
£lZ&tt £ ^^^X^* B B H Et^tcltlx L X C I ft a* 5 5 . 5kQi)^4 9. 7 

kQ^Ul 2%S^LTu4. ( d <7> «k 7 tc C I ft T-t S <?> a ( 1 ) tc If u T Q t 
C 1 fc^lcif ftn-t s 3. t tc Jc S„ ) L . Vf-fc^iS L . fllll 4 C I ft^f&T^^J 
ftT u s 0 

±iB*>Hife#J 1 <7>i£Hflk:iJUT tt — IS <7>#X Mollis ift Tic o uTt£B£ Lfz 

[ 0 0 3 7 ] 

*nss0j 1 T-iftBfl l fc^-^-3t<o^xM*ii!giftT (in 1 \z^-tm$f]r 2 0 ) a^ 
. 3 ±jc -5 3 t tc jc 9 . mwi^tzdbcommmsbMfr^-^-vtizm'M t . Jikl^ 

<fc 7&. ffiJjfc^isfcoflift t x M^^lI^S^fr-htc «k S C I ^f&T^M^**^^:^ 

2 ftTu So 3 fttctt L^gB<7>Jf^/* l+lc# B L /ciS ntc a mi M <?> Jff ff £ UK 3 fc'aEtfi L T 
u s J; •) tc ii. S fc*. *ffF3Citfc3 tcfet£<^^M#XM7k^Ttc:feruT a. Mot — — 

S i: u 7 #j|ia^ < #<bftTu#u 0 J=oT. *^Sfc#J 1 li&*n<?> ^M^X^TkUrT t It 

[ 0 0 3 8 ] 

SjgK)Tti(3 1 lc^L/c^m#iJ 1 tomWll^ t m Ulz m ft Jgtft^i-S# XM<?>7K^t M$h =f-~z* 

*) . mmz. f<?)igMci^tti,t^Ti»§. 0 5 aiute^j 2 ic^s^xsy7K H H H }gKj 

ft^t^T'^^ 13 5 (a) li^<7>#XM7kHrJ§iftT 3 0 ^^-t_hffim. 05 (b) li 
^<^#XM7K^t|g®iT 3 0 ^bfStiv^cf Xl^^n-t^tiSHT^S. 0 6 ti0 
5 (a) <^^)B-Biffi@T'*§„ ^- <r> # XI * ^ gift T 3 0 tc is T . 1 4 x *SP 1 
2.13 Itmm 1 4 0<7> Yfi^fS]lc^tii-t S «fc 7 tcff^^^tifc 2 *<7>ffl]g£T' *> S . ffiP 
95 1 2s 1 3 commiz Itmmi 2 a . 1 3 a W^^tiTv^, Z^)i^l 2 a, 13a 
am 6 ic^i" «fc 7 lz, IJgp 1 2 . 1 3 coMMlz «t ls]*IHcJf^2 tiTv^ So ^ <?> 36 II 
Bfffl^^ai&H^lc^^g tiSo 12 b. 1 3 bfligpi 2, 1 3 <r> fflffl T *> S . 
. ffll 1 2 . 1 3 ¥ IB W\k a ^ 43 mfr It - ^ T *> S ^\ 4 fc* <b © » ft 

pff *^ affllgM 2 x 1 3 <*>*Sfc»x *§M 4 icf^ib-oTiftll^lOA*^ . Mffi 1 2 b . 13 
b a 0 5 (b) iz 5jk~t J: 7 lz. T^Ki<f-^-g51 2b 1 3b tttUu5. 
=5rfcfflIgM 2 ^^^^a+'^ttC ICR LTfe^ttfJ: ^oTv^, f LT, 

* a . n u m i o t l co t m ^ t * s . 

[ 0 0 3 9 ] 

12. 1 3w^Ilil . 6 5 mm. T-£> ») * <*> iK l± Jffll SB ttt* 48 ft* <b 0 . 2mm^lix/i 
g^Ta-tilcO. 1 lmmT'^So f LT, ffllgP^ ft 1+ *8 ^ <b 0 . 2mml^^)g^lc 

fcv^xa. ig^i^s a fttt^tc is] ^ o t . T-^-tticE a» *k t-- ^-^TsuBSBicfcit 

S ffllgB^iH a 0 5 ( b ) tc^i" =k 7 tc B§ 0 . 13 mm tioTu^. — ?7 . MSB 12.1 

3 ic^ttbiitign 2 a, 1 3 a^)fl^tt*lii*-fil^l^f"?ft»), ^<?>0fS±T' 

<7>Tswg&<*> Y^fajio-agaugB i 2 . i 3 <^fttt«^tci§-s:-tsfi^tc^So i^i 2 



b , 1 3 b^I^ AO . 83 mmT'S. *) , * <o*g It — feX 0.07 mm tft^wi. HP 
g&<o<H!Jffi 1 2 b , 1 3 b fcl^l 2 a, 1 3 a EB HI li BP g& <*> 1+ « h 0 . 2 mmlii 
±«t*lfcjgflr Ttt . -ate 0 . 0 2mmT£>£ o * L T , U ft t+ « «b 0 . 2 mmW 
T^iBH tc v^T tt . ttt+filtCa£o* < S t . JfflJgB 1 2 . 1 3^f-^-lcJ;oT, PJffl ( 
12b. 13b) kfSd 2a, 1 3 a ) co m co Eg * li , 0. 0 2mmi)^0. 03m 
m-^ t TTjtc [«]t+T iffln L , c^/itf). H _t ffl tc [3 5 (b) tc <k 7 * D 

[ 0 0 4 0 ] 

^XM* H ^jSI^ 3 0 tc tt&T<*> <fc 7 tixu £ . 1 4 tc tiSS&Hfl 

14a. 1 4 b 3 ti , D 1 2 , 1 3 co M 1 2 a . 1 3 alcfl if** 1 2d, 1 

3 d t)*mf& 3 ti . ffllg&l 2 , 1 3w|jffll 2 b, 1 3 b tc ti 0 6 tc ^ i" <fc 7 tc , ffiffimtl 
1 2 e , 1 3 e^ffM^tiTi^. 1 2e L 1 3 e 1 It % fi ? ti , D g& 1 2 , 1 3 ic 
lt*rtMfc^M<^Wffll8*l^±*Jtl^-tSMffl*«MJi^**iT*>-5. 15 a. 15b H 

fflffl*Sffljtii^itST*> 0 , i 5 ciii • fflffiWJt*^ i 6 ii-itmtiffljiiwm 
l 7 iiMftSciSSffl<^j?ffin?*>* . 3 ti «b <^mtiP^<7)Ji^<^^«Jtt , m 1 tc^ 
Lxmm L/:f xi^agif 2 o cam* 3- t * ^ 

s^BH^^B§-t§o ziihco-mm^&m trz^mmm 2 tc^*#xa!*atsift^ 3 0 

<7>M<7>**&£jf Sl^Hl 1 tc^ LTlfeHH L fc#Xffl*iilsfft^ 2 0 <^ it €r i: TO ti 4 <t> T 
[ 0 0 4 1 3 

fife 00 2 tc^^^XSTKHgf^ 3 0 <^Jff ^ fct5i:3 ^ * <b t£. ( 1 ) _L 

ie<^ «k 7 tc, 12a. 13a <?> ¥ ffi fc* . iffi**-«*^^0^^^T*> 9 &*>*<b . 
BPSBl 2 . 1 3 <7)¥ffiJf^**. ttl+jfUgB^fiff tcfc^T-^-^-gU 2 b t . 13bt* 
^•t £ tz db , C co W>ft tc v> T . fflffl 1 2 b . 1 3 b tf^l 2 a, 1 3 a^^lc, !• 

mmmmunm ( i 5 c) &r*!&^zrzdbiz-tft%m<7>m>i&&t&D i cms (t>))*fli 

ffT§-5o 3 <JOSe*|^^D 1 <JOi|isa — 0J t L T HI 0 . 0 3mmfc>«b0. 0 2mmiTfft: 
-t*3t>». CK?)*^-^— ^ — gP^TSWfctov^T liSJjft4fifiSD 1 0 . 0 3mmT-£>9, 

Ill • iUfflWJSifrom* (15c) ^X^^]^)fi^ 0.02 mmi i: L X t . itmS 13d!: 
<^> IB tc ti B§ 0 . lmm^M^lffTlS. 0 5(a) tc^-tJc7tc, 3 <?> BSt W * fll fii L 
fct^flST^ • Mffl^ti^mtl (15c) *Y?ifa\z3hZ>nm 0 . 14 mmW±) 

w it-? z t ti*x % ^-LTctucjc 1 ). 3 - h ^mm^&z-? z ttc < Mimmm 1 3 
tm • isisiifft (i5c) % m^iz mm^t z z t (t-^-sp 1 3 b t 

^T^SMciftt, iSffi 1 3 e tittVTv^ v^t coco. M M TiWSP*^ 'M % < t 0 
. 0 1 mm<7) t Z *> \z Itmnnm 1 3 e frWVXWU LT £ . ) 

( 2 ) _hie L J: 7 ic. -itg^T^j^ ^0.2 mm<^IEHTtt . fflffl (12b. 13b) 
fciSP (12a, 1 3 a ) comcoWmit. 0. 02mmt^0. 0 3 mm^ t t - 
ic ^ fbi" -5 ^ X , 3 ti tc ft o T , PJ lift 1 2 e , 1 3 e titSl 2d, 1 3 dcoWM 

^mffiftiz^it-tz, 

J=oT, 13 1 iz^jk L XMW L fz^r- ^-Mco^Xm^^BtMWll 1 2 0<JOit^i:|B]ti^Slilc 

Lfcjgiik: j: *) . #x^7k^jHiftT 3 o itmmm&fc&o 7 ^^)ftJiJ§lC 1 ^it^n^ -t± 

. ( 1 ) jUc «k 9 C I fft^{ftT-r £0 

( 3 ) * H 2 tc 4j T it , 0 5 (b) lc^tJ:7lcIgM 2 a, 13a^)flff^P;fl 
rfiM — ^ ^> ^ ~H ft X 3b % co X , xv^>rk:«J:»)Clti^<^SI*J^^-tSPSlc^<7>a?$H, fi£ 

12 a. 1 3 a^)FI^)4ft^^ , W J f-* ,/ > ; 5:< ^S^T-, t^^iil 2, 1 3 <7>Pim 
±5 — t ti *) , ^ => y x jb* t fix Qfft [«l _hi- S c «k o T , c ti tc «k o T t , ( 1 ) it tc J: 
*) C I ffi*>*<&T-* S . 
[mffl^ffim>5riiBH] 
[ 0 0 4 2 ] 



[02] 0 i iz^Lrz^xmyi<^m$f]^^^m^^-t^±m-^^^ . 

[0 3] mi iz^trz^xmyi<^m$f]^^mm^m^ <^^m^^-twfmmx^^ a 

[0 4] 0 1 tc^ L^#XM* H B B jgt^^Vffi0m^i-0T^£o 

[05] *2tw<vmMM2\z&z^xm*&mmi L <nffii£-&^-tm-z$>z>o 

[06] 05tc^Lfc^XM*^jKt^^iTH^^i-0T£>£o 

[0 8] ^*c7)S^^^XM* H B B |gt^^li^^^i-0T^So 

[0 9] 0 8 C^-*#XM*ilfsfftT*>i&S&*>a£<? ^tlM^tlffiHT-fc^ 

[ 0 0 4 3 ] 

2.3.12.13 IfflJgB 

2a. 3a. 12a. 13a 'iSa& 

2b. 3b. 12b. 13b fflffl 

2d. 3d. 12d. 13d ifi 

2e. 3e. 12e. 1 3 e MMMU 

2el. 3el. 12el. 1 3 e 1 PJJSmtl m&ffiMM 

4.14 mm 

4a. 4b. 14a. 14b m^Mm 

5a. 5b. 15a. 15b fflfflmSfflJiMMffi 

5 c . 1 5 c $ • KliSn^^i 

6.16 mmmmmmmm 

7.17 fffli 

2 0 . 3 0 ^X^HJgifrT 

C *'C>*ll 

D . D 1 IE*l$Ris& 



[mm%] mm 



im 1 ] 



(a) 



0.11mm 



20 



1.65mm 



(2a) 




(b) 



0.11mm 



0.14mm 



20 



(c) 



0.05mm 



3 b<^ 




0.05mm 



3 d / 3 a 



2 e 2d 



3 b 



unnuiv4fiuiTriui 

3d y \3a d 2d ; \2a 



2 a 



2 

2 b 



2 e 



[0 2 ] 



0.11mm 




0.03mm 



1 0.03mm 

— 0.05mm 




O 



CO 



[0 5 ] 



(a) 



3 O 



0.11mm 



1.65mm 




(b) 



0.11mm 



1 3 



0.07mm 



0.02mm 



1.65mm 



1 3 
1 3 a 

0.83mm 



0.2mm 



Y 



0.03mm 



0.03mm 



0.13mm 



0.13mm 



[0 6 ] 



30 



1 3 e 



1 3 d 



1 3 b 
1 3 



13a ' 28 1 2d .1 2a 

4 12 



> 1 3 d N 3 a ( 1 2d 1 2a 



1 2b 

2 e 



1 3 e 



[m 7 ] 



(a) 





[ms ] 




[m 9 ] 




mm 

— h^KihLoo, C I ft ( V) 7,?;M>f-^>x) £ {& T 3 -t± -5 . 

i- £ 2 Ur ^ U g& 2 , 3 t s MWil^&ffi 2 . 3 tcfl^J^S tlfctBSB 2 a . 3 a £: . 

2. 3 \zwtftfzmnm 2 a t . mm^mm 2 , 3 om&frj&i&s nx^t:^mm 2 b . 3 

b izmfc L fcfllffi«« 2e, 3et S^Mtl 4a. 4 b llffitl 2 e * 3 e t ^mWt 

•t z mmmmmmmmm 5a. b b t . mmm 2 at mmmm 3 e t % jtagc-t s at • 

Wm^«*5 c^tL, 3gg&2 a. 3 a^7 *> . Sgg 4 fi{#<7> i|g^ & < LTi • fflJBW 

, 3 d t mmmm 2 b , 3 b ^^si^^if/X^fb^ i±^» * 7 ic*§/&-t£„ 

[3HK0] 13 1 
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